Radiosensitization by hypoxic pretreatment with misonidazole: an interaction of damage at the DNA level.
Prolonged exposures to misonidazole (MISO) in vitro under hypoxic conditions result in radiosensitization which is characterized by a decrease in the size of the radiation survival curve shoulder for cells irradiated under hypoxic or aerobic conditions after drug removal. Although intracellular glutathione (GSH) was depleted during hypoxic exposures to MISO, this could not account for the dose-additive radiosensitization (decrease in shoulder size) since GSH depletion by diethylmaleate had no effect on the sensitivity of cells irradiated in air. The alkaline elution assay was used to measure DNA strand breaks and their repair after exposure to MISO, graded doses of X rays, and the combination of MISO pretreatment with X rays. The elution rate of DNA from irradiated cells increased linearly with X-ray dose, with and without MISO pretreatment. However, the DNA elution rates measured after MISO pretreatment were greater by a constant amount at all X-ray doses greater than 1 Gy. In terms of both cell survival and DNA elution rate, MISO-pretreated cells behaved as though they had received an extra 1.5 Gy. Although the initial damage after X rays was greater in MISO-pretreated cells, there was no effect of MISO pretreatment on the rate of repair of radiation-induced DNA strand breaks. The agreement between the differences in survival levels and DNA elution rates for irradiated control and MISO-pretreated cells and absence of an effect on DNA repair rates suggest that the pretreatment sensitization is due to an additive interaction of damage at the DNA level.